The phylum Bacteroidetes (Garrity & Holt, 2001 ) consists of four large classes, Bacteroidia, Cytophagia, Flavobacteria and Sphingobacteria, and each class comprises only a single order (Ludwig et al., 2010) . Phylogenetic analysis based on 16S rRNA gene sequences showed that the genus Pseudofulvibacter is a member of the family Flavobacteriaceae, the order Flavobacteriales and class Flavobacteria (http://www.bacterio.cict.fr/). The genus was proposed on the basis of one bacterial strain isolated from seawater (Yoon et al., 2013) and was described as comprising strictly aerobic, Gram-negative, oxidase-and catalase-positive, non-flagellated, non-gliding rods, having monounsaturated or branched fatty acids with 15 or 17 carbon chain lengths as the dominant fatty acids, and menaquinone-6 (MK-6) as the predominant quinone. Similar strains were observed from hydrothermal fluid (Anderson et al., 2013) , sediments of the Southern Ocean (Schauer et al., 2010) and Northern Yellow Sea (Bai et al., 2009) , oil-polluted coastal sediments (Acosta-González et al., 2013) , and various oceanic waters or microbial mats (unpublished data from GenBank). These reports demonstrated that bacteria related to the genus Pseudofulvibacter are distributed widely in marine environments. Recently, a novel marine bacterial strain affiliated to the genus Pseudofulvibacter was isolated from a tidal flat sediment and the taxonomic properties of this strain are reported herein.
Strain MEBiC08749
T was isolated from a marine conch collected at Samcheok Port in the East Sea (1298 119 E 378 269 N), Korea (also known as the Sea of Japan). The conch was homogenized and diluted with sterilized seawater, spread onto solid marine agar 2216 (MA; BD), incubated at 25 8C for 2 days and then individual colonies were isolated from MA depending on morphological differences. After primary isolation and purification, strain MEBiC08749
T was cultivated at 25 8C on the same medium for biochemical and physiological characterization and stored at 280 8C in marine broth 2216 (MB; BD) supplemented with 20 % (v/v) glycerol. Pseudofulvibacter geojedonensis KCTC 23884 T (5 YSC-9 T ) was used as a reference strain and was grown on MA at 25 8C.
Cellular morphology and size were determined by transmission electron microscopy (LIBRA120; Carl-Zeiss). Fixed cells were negatively stained with 2 % (w/v) phosphotungstic acid reagent at pH 7.0. Cells were rodshaped without flagella (Fig. S1 , available in the online Supplementary Material). The growth temperature was tested in MB at 12 different temperatures (5, 8, 12, 17, 21, 25, 28, 31, 36, 40, 44 and 48 8C) in a temperature gradient incubator (TVS126MA; Adaventec) for up to 3 days. The tolerance range for NaCl was tested in modified ZoBell 2216 broth (ZoBell, 1941) prepared with distilled water and supplemented with NaCl (0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 6, 8 and 10 %, w/v) . The tolerance range for pH was determined (pH 4, 5, 6, 6.5, 7, 7.5, 8, 8.5, 9 and 10) in MB with the pH adjusted using 10 mM MES (pH 4-6), 10 mM HEPES (pH 6-8) or 10 mM AMPSO (pH 8-10) as biological buffers. The degradation of starch was tested according to Smibert & Krieg (1994) . The bacterial suspension used to inoculate API 20E, 20NE and API ZYM kits (bioMérieux) and the Microlog GN2 system (Biolog) was prepared in a 2 % sea salt (Sigma) solution. Biochemical characterization was performed at 25 8C for 2 days. To confirm anaerobic growth, cells were inoculated into MB in a serum vial capped with an aluminium seal, purged with deoxygenated nitrogen gas until the colour of the indicator (final concentration, 0.2 mg resazurin l
21
) disappeared, and cultivated at 25 8C for 2 days. Those physiological and morphological characterization methods not described here were conducted according to the methods described by Kwon et al. (2005) and Yang et al. (2006) . Cells were mesophilic, neutrophilic, halotolerant, and could utilize a variety of short-chain organic acids and several amino acids. Arylamidases, gelatinase, phosphatases, esterase, lipase and some other enzyme activities were present. However, enzyme activities for utilization of polysaccharides were not observed. Strain MEBiC0879
T was clearly differentiated from P. geojedonensis KCTC 23884
T in the utilization pattern of short-chain organic acids and several amino acids. Detailed results of the biochemical, morphological and physiological tests are given in the species description and differential characteristics are described in Table 1 .
Strains MEBiC08749
T and P. geojedonensis KCTC 23884 T were grown in MB for 2 days at 25 8C and the cellular fatty acid profiles were determined commercially at the Korea Culture Center of Microorganisms by using the MIDI/Hewlett Packard Microbial Identification System (MIS; Sasser, 1990) with Sherlock ver. 6.2 and TSBA6 database according to the manufacturer's instructions. The dominant fatty acids were iso-C 15 : 0 , iso-C 15 : 1 G, iso-C 15 : 0 3-OH, iso-C 17 : 0 3-OH and summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c) in both Gram-stain-negative. The following tests are positive for both strains: enzyme activities of catalase, oxidase, gelatinase, alkaline phosphatase, acid phosphatase, esterase (C 4 ), esterase lipase (C 8 ), leucine arylamidase, valine arylamidase and naphthol-AS-BI-phosphohydrolase; oxidization of Tween 80, methyl pyruvate, monomethyl succinate, b-hydroxybutyric acid, a-ketoglutaric acid, DL-lactic acid, succinamic acid, L-proline and inosine. The following tests are negative for both strains: enzyme activities of urease, lipase (C 14 ), trypsin, a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase; production of H 2 S and indole; and nitrate reduction. Negative reactions for the two strains in the Microlog GN kit are not presented. Both are able to grow between pH 6.0 and 8.5 (optimum pH 7.5). Pseudofulvibacter gastropodicola sp. nov.
strains but the proportion of summed feature 9 (10-methyl C 16 : 0 and/or iso-C 17 : 1 v9c) in strain MEBiC08749 T was higher than that in P. geojedonensis KCTC 23884 T (Table 2) .
Polar lipids were extracted using a chloroform/methanol system and separated by two-dimensional TLC using silica gel 60 F 254 aluminium-backed thin-layer plates (Merck) (Minnikin et al., 1984) . The detailed procedure is described by Yang et al. (2013) . After development in two dimensions, each component was visualized by using the following reagents: total lipids, 10 % (w/v) molybdatophosphoric acid; free amino groups, 0.2 % ninhydrin solution (Consden & Gordon, 1948) ; phosphorus-containing components, Zinzadze reagent (Dittmer & Lester, 1964) ; sugar groups, a-naphthol reagent (Jacin & Mishkin, 1965) ; and phosphatidylcholine, Dragendorff's reagent. All reagents were purchased from Sigma. The predominant polar lipids of strain MEBiC08749 T were phosphatidylethanolamine (PE), two unidentified lipids (L1, L2) and two unidentified aminolipids (AL1, Al2) (Fig. S2 ). Those of P. geojedonensis YSC-9 T were phosphatidylethanolamine, one unidentified aminolipid (AL1) and one unidentified lipid (L2) (Fig. S2) . The only respiratory quinone of strain MEBiC08749
T was determined to be MK-6 by HPLC analysis performed according to Collins (1985) . The DNA G+C content was 30 mol%, as determined by HPLC using a symmetry reversed-phase C 18 column (Tamaoka & Komagata, 1984; Stackebrandt & Liesack, 1993) .
Extraction of genomic DNA was conducted by using a commercial DNA extraction kit (GeneAll) and the 16S rRNA gene was amplified by using the 27F and 1518R bacterial primer set (Giovannoni, 1991) ; detailed procedures and conditions are described by Lee et al. (2013) . The amplified 16S rRNA gene was sequenced using an ABI 3730xl automatic DNA sequencer (ABI) according to the manufacturer's instructions. The sequences obtained were assembled by using Vector NTI ver. 9.1 (Life Technologies) and compared by BLAST pairwise alignment with sequences in the EzTaxon-e database (Kim et al., 2012) and GenBank. Strain MEBiC08749 T shared 94.9 % 16S rRNA gene sequence similarity with P. geojedonensis YSC-9
T and similarity with all other type strains investigated was lower than 92.5 %.
Phylogenetic analysis based on the almost-complete 16S rRNA gene sequence (1368 bp) of strain MEBiC08749 T with relatively closely related members of the Flavobacteria was conducted using MEGA ver. 5.2 (Tamura et al., 2011) . The neighbour-joining (Saitou & Nei, 1987) tree revealed that strain MEBiC08749
T formed a coherent clade with P. geojedonensis YSC-9 T , which was also recovered in the maximum-likelihood (Felsenstein, 1981) and maximumparsimony (Fitch, 1971 ) trees (Fig. 1 ).
In conclusion, strain MEBiC08749
T should be classified within the genus Pseudofulvibacter on the basis of phylogenetic analysis (Fig. 1) , type of respiratory quinone, and composition of fatty acids (Table 2 ) and polar lipids (Fig. S2) . However, it can be distinguished from P. geojedonensis KCTC 23884
T based on fatty acid composition, production of acetoin, activity of cystine arylamidase, and utilization pattern of some carbohydrates, organic acids and amino acids (Table 1) . On the basis of this polyphasic taxonomic study, we conclude that strain MEBiC08749
T represents a novel species of the genus Pseudofulvibacter and propose the name Pseudofulvibacter gastropodicola sp. nov.
Emended description of the genus Pseudofulvibacter Yoon et al. 2013
The description is based on that given by Yoon et al. (2013) and emended as follows. The predominant polar lipids are phosphatidylethanolamine, one or two unidentified lipids and one or two unidentified aminolipids. The DNA G+C content is 30-34 mol%.
Emended description of Pseudofulvibacter geojedonensis Yoon et al. 2013
The description remains as given by Yoon et al. (2013) with the following emendations. Growth is observed pH 6.0-8.5 9.5 6.9 9 9.7 2.5 *Summed features represent groups of two or three fatty acids that could not be separated by GLC with the MIDI system. Summed feature 3 contained one or more of the following fatty acids: C 16 : 1 v6c and/or C 16 : 1 v7c. Summed feature 9 contained one or more of the following fatty acids: 10-methyl C 16 : 0 and/or iso-C 17 : 1 v9c.
and the optimal pH for growth is pH 7.5. According to the API ZYM system, esterase (C 4 ) and esterase lipase (C 8 ) activities are present. The predominant polar lipids are phosphatidylethanolamine, one unidentified aminolipid and one unidentified lipid.
Description of Pseudofulvibacter gastropodicola sp. nov.
Pseudofulvibacter gastropodicola (gas.tro.po.di9co.la. N.L. n. Gastropoda name of a zoological class; L. suff. cola dweller; N.L. n. gastropodicola gastropod-dweller).
Cells are Gram-stain-negative, strictly aerobic, non-motile and rod-shaped, 1.8-2.3 mm in length and 0.4-0.6 mm in width. Colonies on MA are yellow, circular, convex, opaque and butyrous with entire edges, and 0.5-1.0 mm in diameter after 2-3 days of cultivation. Growth is observed at between 5 and 31 uC (optimum, 25 uC), pH between 6.0 and 8.5 (optimum, pH 7.5) and in the presence of 0-6 % (w/v) NaCl (optimum, 2.5 % 
acid, L-proline, L-serine, c-aminobutyric acid and putrescine on Microlog GN2 plates. The major fatty acids are iso-C 15 : 0 , iso-C 15 : 1 G, iso-C 15 : 0 3-OH, iso-C 17 : 0 3-OH, summed feature 3 (comprising C 16 : 1 v6c and/or C 16 : 1 v7c) and summed feature 9 (comprising 10-methyl C 16 : 0 and/or iso-C 17 : 1 v9c) when grown at 25 uC. The predominant polar lipids are phosphatidylethanolamine, two unidentified lipids and two unidentified aminolipids.
The type strain is MEBiC08749 T (5KCCM 43046 T 5JCM 30369 T ), isolated from a marine conch collected at Samcheok Port in the East Sea (129u 119 E 37u 269 N), Korea (also known as the Sea of Japan). The DNA G+C content of the type strain is 30 mol%. 
